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In a recent letter, Jennewein et al. (I]] re- 
ported an experiment demonstrating entan- 
glement swapping among two pairs (0,1 and 
2,3) of down-converted photons. They accom- 
plished this by performing a Bell measurement 
on photons 1 and 2, and they verified the ef- 
fect with regular polarization measurements 
on photons and 3. By selecting data from 
runs in which 1,2 are measured to be in the 
Bell state they find that the measure- 

ment results for 0,3 violate a Bell (CHSH) in- 
equality, and they conclude that 0,3 have ex- 
hibited quantum nonlocality. 

A peculiarity is noted for the case in which 
the Bell measurement on 1,2 is performed only 
after 0,3 have their polarizations measured. In 
this case, Jennewein et al. say that the mea- 
surements on and 3 "indicate... that photons 
and 3 were entangled." 

But at the time and 3 were measured, they 
were not entangled, because they started out 
uncntangled and no entangling operation had 
been performed up to that point. They cannot 
be entangled retroactively. We are thus lead to 
conclude that photons and 3 have violated a 
Bell inequality while not even being entangled 
with each other! 
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In fact, while the data for and 3 does tech- 
nically violate a Bell inequality in this case, it 
is due not to quantum nonlocality between 
and 3, but rather to the post-selection of 0,3 
data according to whether or not 1,2 are mea- 
sured to be in the Bell state 

As far as Bell inequalities are concerned, 
this kind of post-selection is the same as en- 
hancing observed correlations by manually dis- 
carding selected runs after comparing the 0,3 
polarization records. In these experiments, the 
measurement results for photons 1 and 2 have 
simply been used as markers for such runs. In- 
deed was entangled with 1, and 2 with 3, but 
this entanglement has nothing to do with the 
Bell inequality violations involving and 3. 

On the other hand, in the experiments 
where 1 and 2 are measured first, and 3 are 
in fact projected into an entangled state and 
the resulting Bell inequality violation does in- 
dicate real quantum nonlocality. 
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